malpractice claims provided by insurers in various medical fields. [10] [11] [12] [13] We conducted a retrospective analysis of closed malpractice claim files in collaboration with a leading Japanese malpractice insurer, Sompo Japan Nipponkoa Incorporated (SJNK), which has an approximately 70% market share in Japan and covers various types of hospitals and clinics. With this study, we aimed to increase the understanding of malpractice claims associated with the management of RA or other ACTDs.
Methods

Closed claims analyzed in this study
The present study evaluated closed claims related to ACTDs that were processed and coded by professional staffers at SJNK according to the International Statistical Classification of Diseases and Related Health Problems, 10 th revision between July 2004 and June 2014. This study was conducted in the Tokyo headquarters of SJNK, which handled the highest number of claims within the company. A claim was defined as a written statement demanding compensation for injuries caused by a medical practice. [14] Claims were classified as closed if they had been dropped, dismissed, or settled by monetary compensation following reconciliation or a judicial decision. Claim files provided by the insurer contained various types of relevant information, including the initial reports from the insured party when the allegations arose, legal reports such as judgment documents, expert opinions, and relevant medical records obtained from medical facilities. A total of 8530 closed claims were processed in the Tokyo headquarters during the study; of these, 38 RA-and other ACTD-related claims were retrieved for this study.
Ethical approval
Japanese law and ethical regulations require maintenance of the anonymity of the parties involved in the study. This anonymity was ensured by applying a contextual de-identification method to the insurer's claim files before transmission to the reviewers. This study complied with Japanese epidemiological study guidelines and was approved by the Ethics Committee of Teikyo University.
Statistical analysis
The background demographics (e.g., diagnosis and patient features), outcomes (e.g., negligence identified), and allegation types (e.g., diagnosis-related and medication-related) from the claim files were subjected to a descriptive statistical analysis. Reviewers identified the most fundamental allegations in each case and categorized them into different allegation types. The term "Medication" was defined as "a problem associated with pharmacotherapy following a diagnosis", whereas "Medical Treatment" referred to "a problem associated with medical treatment other than pharmacotherapy following a diagnosis". [15] The reviewers also identified the main aspect of the clinical process, in which the breakdown contributing to negligence identified had occurred. The presence of negligence was determined from judgment documents or case dispositions, which were predominantly based on expert opinions of claim files, to control for potential bias from reviewers' personal interpretations. Statistical significance (defined as P < 0.05) was determined using Fisher's exact test, and IBM SPSS Statistics for Windows, Version 24.0 (IBM Corp., Chicago, IL, USA) was used for calculations.
Results
Background demographics of claim files
The diagnoses of the 38 cases in this study are shown in Table 1 . RA was most common, accounting for 20 cases (52.6%). Fifteen (75.0%) of the 20 RA cases were recognized as negligent. Of the 18 non-RA cases (47.4%), 11 (61.1%) were recognized as negligent. The frequency of negligent cases did not differ significantly between the groups.
Background demographic information derived from claim files is shown in Table 2 . During the study, a total of 38 (0.04% of 8530 claims at SJNK headquarters) claims related to RA (20 cases) and other ACTDs (non-RA; 18 cases) were identified. Among these, the mean age was 54.7 ± 17.6 years, and the male-to-female ratio was 14:24. Among RA cases, 14 cases (77.8%) involved patients older than 60 years, and the male-to-female ratio was 5:15.
Twenty-six (68.4%) of the 38 claims were recognized as negligent cases and were resolved by monetary compensation. Of the 20 claims (52.6%) related to fatalities, 14 (70.0%) were identified as negligent cases and were resolved by monetary compensation. There was no statistically significant difference in the frequency of fatalities (P = 0.35) or in the frequency of negligence associated with fatalities between RA and non-RA cases.
The median (interquartile range) interval between the receipt and closure of a claim was 23 (5, 55) months in all cases. There was statistically significant difference in the duration required for closure between RA and non-RA cases (P = 0.03). Twenty-three claims (60.5%) involving 31 physicians included the number of years of experience held by physicians (mean: 17.0 ± 11.3 years). Of 31 physicians, 6 (19.4%) had less than 5 years of experience, whereas only 3 of 31 physicians (9.7%) had less than 2 years of experience. Table 3 lists the number of closed claims per the type of allegation made by patients. Overall, the most common allegation type was medication related, which accounted for 14 cases (36.8%). Of these, 8 cases (57.1%) were recognized as negligent. Diagnosis-and management-related allegations each accounted for 6 cases. Among RA cases, more than half of the allegations were medication related (11 cases, 55.5%). However, no diagnosis-related allegations were made regarding RA cases, in contrast to 6 non-RA cases. The frequencies of medication-and diagnosis-related allegations differed significantly between RA cases and non-RA cases (Fisher's exact test, P = 0.02 and P < 0.01, respectively). Table 4 shows the clinical processes that suffered breakdowns leading to negligence. Overall, the assessment process was most commonly affected, accounting for 13 cases involving breakdowns (50.0%). Assessment process was also the most common among RA cases, affecting 9 cases (50.0%), and was followed by patient management process in 3 cases (20.0%). In 5 cases (55.5%) involving assessment process breakdowns, adverse drug-related events were caused by anti-rheumatic drugs. The frequency of assessment process breakdowns did not differ significantly between RA and non-RA cases (Fisher's exact test, P = 0.43).
Allegation types
Breakdowns that contributed to negligence
dIscussIon
In Japan, civil medical lawsuits have increased dramatically since the late 1990s, leading to several malpractice-and medical error-related issues that demand urgent action. [9, 16] The rate of negligence identified in this study, 68.4%, was much higher than the rate publicized by the Japanese Supreme Court in 2014, 20.6%, which was based on a malpractice lawsuit closed by a judicial decision. [17] This discrepancy can be attributed to the basis of the publicized rate only on litigation closed by judicial decisions and not on lawsuits closed by reconciliation or claims treated by insurers. Although further investigation is required, the rate of identified negligence from all malpractice claims would be much higher than the rate publicized by the Japanese Supreme Court.
The Tokyo headquarters office of SJNK, a leading medical malpractice insurer in Japan, collects and analyzes up to 60% of all claims handled by the company. Therefore, the closed claims analyzed in the present study provide a representative nationwide sample of insurer claims associated with RA and other ACTDs. While processing all claims, SJNK considered the opinion of at least one expert physician, unless negligence was obvious. The number of closed claims related to patients with RA and other ACTDs was limited to 38 cases (from a total of 8530 cases) in the present study. This small sample size is mainly attributable to the nature of the relatively low prevalence of ACTDs compared to those of other conditions, such as cardiovascular diseases or malignant neoplasms. [15, 18] This also accounts for chronic diseases, which are generally less emergent than diseases requiring urgent medical intervention, such as acute myocardial infarction. [19] RA was the most common ACTD assessed in this study, accounting for 20 cases. This confirms that status of RA as the most common ACTD encountered in this research.
Among RA cases, the male-to-female ratio was 5:15, in accordance with the general demographic distribution of RA; however, the frequency of patients older than 60 years was relatively high when compared with the usual age range of RA susceptibility (30-50 years). In addition to the finding, the much higher frequency of medication-related allegations relative to other allegations among RA cases may support that severe adverse effects of immunosuppressant agents, such as methotrexate or biologics, more readily appear in older patients. The duration required for closure was shorter for RA cases than for non-RA cases, which might suggest that negligence was more easily identified in the former. However, the groups did not differ significantly with regard to cases involving fatalities and identified negligence. In other words, the unfortunate outcome of death did not correlate with the identification of negligence.
The allegation type analysis revealed two key findings of RA cases: diagnosis-related allegations were absent, whereas medication-related allegations were distinctively common. In Japan, the rapid dissemination of innovative clinical information has led to a drastic paradigm shift in RA practices that affect various clinical settings. [1] [2] [3] [4] The increasing awareness of RA among Japanese physicians might have contributed to the lack of diagnosis-related allegations in the present study, whereas the heavily pharmacologic nature of clinical RA management may have contributed to the higher number of medication-related allegations. Diagnosis-related allegations were most common in non-RA cases. The finding is likely associated with the nature of other ACTDs. In clinical practice, other ACTDs may be difficult to diagnose accurately, especially when the patient is seen by nonmedical specialists who are unfamiliar with these diseases.
The findings of the present study indicate that clinical processes related to the assessment process were most vulnerable to breakdowns, particularly among in RA cases; in this group, five of the nine breakdowns in the assessment process were related to medication, and all five involved medication-related allegations with responses to adverse anti-rheumatic drug reactions during follow-up. The rulings in all five cases favored the plaintiff, suggesting the difficulty of defending against medication-related allegations during the follow-up phase. The careful monitoring of adverse events related to anti-rheumatic pharmacotherapy is known to be crucial when following up with existing RA patients, especially old patients. However, our findings suggest that this point requires reiteration from the viewpoint of malpractice.
This study had several limitations of note. First, this was a retrospective review of closed claims provided by a malpractice insurer and did not represent all claims of medical errors associated with the diseases analyzed in this research. Therefore, the results might only be applicable to a single aspect of malpractice claims. Further analysis, including an analysis of closed claims, is needed to further our understanding of medical errors. Second, nationwide and long-term analyses conducted in collaboration with malpractice insurers are needed to further improve the quality of closed claim analyses. Despite these limitations, however, this was the first study to analyze malpractice claims associated with RA and other ACTDs in Japan. The clinical management of these diseases is expected to increase in specialization and complexity in the future. We hope that the findings of the present study will help physicians who manage these ACTDs to better understand claim patterns or clinical processes vulnerable to breakdown in the practice.
